Androgen receptor inactivation resulted in acceleration in pubertal mammary gland growth, upregulation of ERα expression, and Wnt/β-catenin signaling in female mice.
The androgen receptor (AR) is widely expressed in mammary cells of female mammals including humans and mice, indicating a possible role for AR-mediated androgen actions in breast development, function, and pathology, although the specific mechanisms remain unclear. To elucidate the mechanisms of androgen action in mammary gland physiology and development, we used AR-knockout (AR(Δex3)KO) female mice with a universally expressed, transcriptionally inactive AR protein harboring an in-frame deletion of its second zinc finger. Although in sexually mature wild-type (WT) and AR(ex3Δ)KO females, the mammary epithelial growth was fully extended to the edge of the fat pad, during puberty, AR(ex3Δ)KO females exhibit significantly accelerated mammary ductal growth and an increased number of terminal end buds compared with WT females. Accelerated AR(ex3Δ)KO female mammary growth was associated with significantly increased mammary epithelial ERα expression and activated Wnt/β-catenin signaling as shown by increased Wnt4 expression and accumulation of nuclear β-catenin. These findings are consistent with increased mammary estrogen exposure although ovarian estradiol content was unchanged compared with WT females. Furthermore, treatment with the potent pure androgen DHT markedly reduced ductal extension and terminal end bud numbers in WT but not in AR(Δex3)KO females, further supporting the concept that AR-mediated, androgen-induced suppression of murine mammary growth is a physiological characteristic of puberty. In summary, our findings reveal an inhibitory role of AR-mediated androgen actions in pubertal mammary gland development by reducing epithelial cell proliferation and could be mediated by regulation of Wnt/β-catenin signaling.